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The Clinical Characteristics of Macroprolactinemia

Young Ju Choi, Jun Goo Kang, Sung Yeon Kim, Eui Sil Hong, Sang Wan Kim
Chan Soo Shin, Seong Yeon Kim, Bo Youn Cho, Hong Kyu Lee

Department of Internal Medicine, Seoul National University College of Medicine,
Seoul National University Hospital Seoul, Korea

ABSTRACT

Background: Prolactin has been identified by gel chromatography to exist is three different forms in human
serum; monomeric prolactin (molecular mass 23 kDa), big prolactin (molecular mass 50~60 kDa) and big big
prolactin, otherwise known as macroprolactin (molecular mass 150~170 kDa). The predominance of mac-
roprolactinemia has long been known in idiopathic hyperprolactinemic patients with maintained fertility. In
recent reports, 24% of microprolactinoma patients showed no menstrual disturbances, which was suggestive of
macroprolactinemia. The purpose of this study was to evaluate: (1) the frequency of macroprolactinemia among
idiopathic hyperprolactinemia and prolactinoma patients, (2) the difference in the clinical characteristics between
hyperprolactinemia, with and without macroprolactinemia, among idiopathic hyperprolactinemia and prolacti-
noma patients, and (3) the follow-up prolactin level using the bromocriptine response.

Methods: We retrospectively analyzed the clinical characteristics and prolactin levels in 43 idiopathic
hyperprolactinemia and 51 prolactinoma patients with a poor bromocriptine response. Macroprolactinemia was
identified by the prolactin recovery of < 40% using the polyethylene glycol (PEG) precipitation test.

Results: (1) Of the 43 idiopathic hyperprolactinemia and 51 prolactinoma patients, 17 (39.5%) and 9 (17.6%),
respectively, were macroprolactinemic (P < 0.05).

(2) Among the idiopathic hyperprolactinemia patients, galactorrhea combined with amenorrhea was signi-
ficantly less frequent (P < 0.05), with the 1- and 2-year follow-up prolactin levels being significantly higher in
those with macroprolactinemia than monomeric prolactinemia (P < 0.05).

(3) Among the prolactinoma patients, amenorrhea was significantly less frequent (P < 0.05), but asymptomatic
cases were more frequent in those with macroprolactinemia than monomeric prolactinemia (P < 0.05). The 1-
and 2-year follow-up prolactin levels were significantly higher in those with macroprolactinemia than mono-
meric prolactinemia (P < 0.05).

Conclusion: The screening of macroprolactinemia should be considered in idiopathic hyperprolactinemia and

prolactinoma patients with a poor bromocriptine response (J Kor Soc Endocrinol 20:216~223, 2005).
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o] g2kl Al g2nlE 1] (gel chromatogra-
phy)do& 3714 el Feldck 7P &3 Helle 85~
95%5 AAsh= EAF 23 kDao| whdA| ZZ2H (mon-
omeric prolactin, ©]3} monomeric-PRL)®|3L 10% ©]s}ollA]
BA=F 50~60 kDa] big prolactin &2 FEAgh). =EA]
nk ol 9ol Balek 150 kDa oAk 2 F7|E ZA)
3k 4 9l o]E 4% big-big prolactin, =~ macroprola-
ctin (¢]8} macroPRL)o]2kaL &}m[1,2], oF&7kA] EH4dslzl
oFA Zzetely} gfxwete] ARkl BRAIE o
T2 YrH3~6]. Macro-PRLe] A% 22kl & 60%0]4
S ZAE wl] macroprolactinemiaz}il gH{7,8].

Macro-PRL- 2 24 wiifel] BAIER Fap4do] Yt
32 Aol As] oA 2 AEH g0 A
2] ¢)31[3,9] bromocriptineo]] tHet HFEE Y& Ao F oF
A2 QieH4,7]. IZEERIESS Holuh A=l
SHISHA] b= SEAjolAIA] o]2]8t macro-PRLE] Ex)71 %
207 HU%9I7[10] macroproalctinemiay QLS &
sl & o ole B azERdZe] Fast Ul
B oirEa dol11,12,13]. o] g Aol ot
pEZZE)EZ 3A}ol|4] macroprolactinemia®] HIES
9~26% 5= LA Jom[11~16], HTolls T2
HIAZE 3Rl A e sl v} 9deH16]. Pierluigi S{17]
< ZZERIERuAEY] 24%0ll4] Aol ds u|RE3t
sz HYPHQl F4E HolA] gglon o]
macroprolactinemia®] 7FsAS ARk slglel wesh
Zgetel THIAE 3kt 5 Gl HA%E o Bl
ko ZRetel F)7F ARk A] ekar ol T 94
FEslA] ¢k 739 macroproalctinemia 2] 715435 A7l
= T drk

Macroprolactinemia®] A5k 42X o g gel chromat-
ography macro-PRL®] 215 ERlsh= Zlo|ul2] o]
He R Agsrlell AP dodek & bk
S A= AAAE ©]8% polyethylene glycol

=
(PEG) A2 7elslid e 1 737} gel chromatogr-
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aphy®} 2 UX|sh= Zlo deiA] < A HAAE wol
olgx]x rH15,18~22].

¥ 9= PEG IS ol83le] 54 n=z=eleld
% el ZZElEEaAE e R ks X g FolANk
Aall7F @A ¢k 3kA}ollA macroprolactinemia®] HIEE
Lol H 31 macroprolactinemia $HAke] A EA 1l bro-

mocriptine X|& WS Flslu}l st
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1. SACHA
2003 8YHE] 20041 8Y7HA] AlSThHehm YollA] 1
ZeeddE b F Sy nZzeudzos gk

T
P ZrEelEn|AEo g X8 & 5 P 9l 3

04mS thFO R o|59 QY 1S FHow Bl
o KA A Al A, g Relv] 8
T Tedu SAF 4LAD F ol FBS 2804 %

o

& 4 o

< AEoldek Blol71qF 27lem el 2 A4kt
ool B 471s Holx 2=l 4
J= thE o7l Sl 439 $AE 5 szl
s S slgick eI HAE k] 79 H3
A A == v AAES] &g HoliA 75 & =24 &
o} A A7do® Zehba o} oHEE A5 F
o|ARk Fal7} oA o2 517 A e R sick
e, TS b F 54 94 ek 4
27} 150 ng/mL-& 238+ 9= EF 60%°]/de] macro-
prolactinemia®]2} &l€}% monomeric-PRL <=X] ZRA|7}
A H9)E sloluAl = Bg ool AlLfslgict. tidel
e B a=zERES st ZEERNlAE
A Aololl AAH, vo], Z4 A zEE x|, A
I 717 2 FRlgE X7t giode} (Table 1).
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1) Macroprolactinemia®| ZIEH-PEG &&H
200 L9 25% PEG (A 6000kDa) 283} 53]
3] "HE 41a 3087 AR (x1500). A

Table 1. Clinical Characteristics of Study Subjects

idiopathic hyperprolactinemia prolactinoma

(n=43) (n=51) P-value
Sex ratio (F/M) 37/6 42/9 NS
Age (year) 40.0 £ 10.3 38.0 + 10.4 NS
Prolactin (pg/liter) 59.1 £49.1 64.9 +10.3 NS
Follow up duraiton (month) 31.1 +£24.7 479 +38.2 NS

values are mean + SD.

NS: not significant
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Rk 3] gelolld Zeeel 218 2ol 3
3|5 (prolactin recovery ratio)g T} [Z2EF
&

o] &

= -

£ (prolactin recovery ratio) = PEG A 3 A=
2l X)/PEG A A ZEEH] 42%] x100], 31 vk &
Aolo] o] FX|7} 40% Hrt 2 739 (5, macro-PRLO]
60% o142l 73)E macroprolactinemia 2, 50% Xr} &
7395 monomeric prolactinemiaZ F-73}laL L Alo]9]
TAE Kol Al HAlA Alefslsict. A 4t
< (the inter-assay coefficients of variance)2} AN EAF
A9 (the intra-assay coefficient of variance)x= V4 5.6%,
6.8% k.

2) Z2EEl EHY

BE BAlAA X5 A% dF 22wl a5
A3y (Radio immuno assay. RIA)S o]-8-slo] A=F
Asl9ich (DPC IRMA kit, USA). ZEZElE=2 )
ol AASt dF ZaEw X7} 25 ng/mLE =
=2 3jick

o%

oX rE Mo

ok

A

T ARS AFE HT+ TFEXE FARKA, F
AlE FA-2- SPSS (Statistical Packages for Social Science)
version 1108 o}&2gie}, Sz ekl ST
I} ZZtelEnliE 3R 9tollk] macroproalctinemiar
7} monomeric prolactinemia-2] YA EAQ] H|d+=
student t-test®} chi-square testE o]-&3lo] ZAsI o
AR FoFEE P< 0.052 sk

&g

2 1

A TEzEEE BA o 2 Zzeels)igol
40% W|ro & k2 macroprolactinemia~ 26 (27.7%)
olole). 43%e] BubY wTzeWZE 4 % 177 (39,
5%)°| macroprolactinemia®|Q ®HH, ZZElelHn]AE
32} 5195 99 (17.6%)°] macroprolactinemia @ SHHJ
REAEE BATIA 2 T flebA 9P
<0.05).

S04 mEEUUNE BAE g SE o mac
roprolactinemia 72} monomeric prolactinemias- Ato]ol] A
W o, 2] Zzehel Sl el S8 Aol gl
o} Q4 240l Jold] F T Aololl $523 717 7t
o] W Ao} giglort TUA §5Fo] Bkl HlE
+ macroprolactinemiaol|4] frelslA] Yk} (P < 0.03).
429 34 Teee 49 K6 gt Hlee
macroprolactinemiawol¥l 22+ 100.1 £ 58.5%, 70.5 +
3.8%, monomeric prolactinemiayoll4] 36.1 £ 29.8%, 38.1
+15.9% % macroprolactinemiazoll4 F-oJstA] =94} (P
<0.05) (Table 2). B4 =z geEElE= 345 = mac-
roprolactinemia 2] 52.9%, monomeric prolactinemia7-2]
40.0%%Fo] bromocriptine*| 55 HIgkow X85 wke 3}
Aol oY 3 34 el 4212 Aol ol i

< macroprolactinemiawoll4] 115.2 +38.6%, monomeric

o

—_

prolactinemiazol|4] 45.8 + 24.8% 2 macroprolactiinemia 7
oll4] monomeric prolacrtinemiazol] H]sl F-2slA] 9k

(P <0.05) (data not shown). 54 X g2teld= 3z}
= T XEJlo] A W3 A= o+ 7 ==
2el S202) 71Ael] iRk % BRI HA 2 macroprola-

Table 2. Comparison of Clinical Characteristics and Prolactin Level Between Macroprolactinemia
and Monomeric Prolactinemia Among the Patients of Idiopathic Hyperprolactinemia

Macroprolactinemia Monomeric prolactinemia Povalue
(n=17) (n=10)

Sex ratio (F/M) 15/2 9/1 NS
Age (year) 38.4 £ 10.5 38.0 £ 10.4 NS
Galactorrhea (%) 60.0% (9/15) 88.9% (8/9) NS
Amenorrhea (%) 6.7% (1/15) 33.3% (3/9) NS
G+A (%) 0% (0/15) 33.3% (3/9) <0.05
No symptoms 33.3% (5/15) 11.1% (1/9) NS
basal prolactin (ug/liter) 70.6 £ 60.9 454 +£214 NS
Bromocriptine Tx (%) 52.9% (9/17) 40.0% (4/10) NS
Bromocriptine dose (mg/day) 30+ 1.1 34+22 NS
1-yr follow-up prolactin (% of basal) 100.1 £ 58.5 36.1 £29.8 <0.05
2-yr follow-up prolactin (% of basal) 70.5 £3.8 38.1£15.9 <0.05

values are mean * SD.
NS: not significant
G + A: galatorrhea+amenorrhea

- 218 -



— |45 2] 89l: Macroprolactinemia®] 9448 EA —

Table 3. Comparison of Clinical Characteristics and Prolactin Level Between Macroprolactinemia
and Monomeric Prolactinemia Among the Patients of Prolactinoma

Macroprolactinemia Monomeric prolactinemia Povalue
(n=9) (n=32)
Sex ratio (F/M) 25/7 NS
Age (year) 36.9 +10.5 35.6 £13.5 NS
Galactorrhea (%) 83.3% (5/6) 68.0% (17/25) NS
Amenorrhea (%) 16.7% (1/6) 60.0% (15/25) <0.05
G+A (%) 16.7% (1/6) 28.0% (7/25) NS
No symptoms 16.7% (1/6) 0% (0/25) <0.05
basal prolactin (ug/liter) 67.0 +30.3 61.2 +36.6 NS
Bromocriptin Tx (%) 77.8% (7/9) 84.4% (24/32) NS
Bromocriptin dose (mg/day) 89+5.0 7.8+6.7 NS
Surgery (%) 66.7% (6/9) 37.5% (12/32) NS
1-yr follow-up prolactin (% of initial) 559 +41.9 254 £29.7 <0.05
2-yr follow-up prolactin (% of initial) 29.7 £ 13.8 13.8 £ 11.8 <0.05
values are mean * SD.
NS: not significant
G + A: galatorrhea+amenorrhea
* *
150 - 1 T .
—e— macroprolactinemia
—&— monomeric prolactinemia
g 100
=
=
o
x50~
0
0 6 12 18 24
months

Fig. 1. Comparison of long-term follow-up of prolactin levels in macroprolactinemia with monomeric

prolactinemia among the patients of idiopathic hyperprolactinemia (*: P < 0.05)

ctinemiasoll4] 106.9 + 63.5%, monomeric prolactineemia
Toll4 37.8 +27.5%% macroprolactiinemiawoll4] mon-
omeric prolacrtinemiazell B3l FoJsHA] =9k} (P < 0.05)
(data not shown).

ZaEEu|AE RS geE 39S vl macro-
proalctinemia7¥} monomeric prolactlnemla:r" Alolo]] A
W, R, 2] Zaehel 44, $929) UEE Aolr) 5

Joi} YAl ulE. macroprolactmemla:v"oﬂ/ﬂ 3t
7“ Ak (P < 0.05). o]¢t vil=E, 7541 o
prolactinemia7ollA F-2Js1A] BSke} (P < 0.05). Bromocri-

‘J_ ~— macro-

ptine X &F Bk HIES} 7|7hol] 9lojA] F
7} Solls Belar 1, 21 & 34 LR 2]9]
Z1A%]ell gt v1E~2 macroprolactinemiawoll4 2+ 55.9
+41.9%, 29.7 £ 13.8%, monomeric prolactinemiazroll4]
25.4+29.7%, 13.8+11.8%% macroprolactinemia-ol|4]
monomeric prolacrtinemiawol] B|&l| F-2Js}A] =9} (P <
0.05) (Table 3). Bromocriptine %] &5 {2 3RS SollA]
6N, 1, 21 % 21 Zaerel 5419 F1A1Aol ik vl
-2 macroprolactinemia7oll4 22 73.6 £ 59.0%, 77.4
+38.1%, 29.3 + 15.9%, monomeric prolactinemia<rol|4]

Z Aolol] Aol
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Fig. 2. Comparison of response of bromocripine in macroprolactinemia with monomeric prolactinemia

among the patients of prolactinoma (*: P < 0.05)

28.0 +38.7%, 254 +29.7%, 13.8 +11.8% = macroprola-
ctinemia7ll4] monomeric prolactinemia7-ll Bl&] <]}t
Al =94k (P < 0.05) (Fig. 2).
L
Macro-PRL-E &2 o] Zggte]l = Bxl2F 150 kDa
ol4e], 49] big-big prolacting HshH o]2] F=ol| il
A= oAl sl el 2 glvk A dEAl
HLZ= macro-PRLE] thH-E-2 Z22Ely} = Zelg] =z}
7FAle] EdkAlElar A= 3 Qlel3~6]. Jean 5{5]°l <]
5P 50%2] macroprolactinemia 22} 5 46™0l|Al4] PRL-
IgG 53Ae] SAE gRIgier PRL-IgG H3HA19 -1
7} macroprolactinemia®] 94 ZFAI= o] glor}
PRL-IgG 53tA7} A3 o] ABE3H d4EE 7P o 9
o} 3199k Olukoga {2012 S4S €27]+ monom-
eric-PRLO| IgG¢}e] 743l vle} A2 feld o 9o
| wlzbA] PRL-IgG S3AI7F 249 PRLE] % 4L o
e A BEC sigick
Macroprolactinemiaol] tHgk & 152 1980 dthHE]
4 2490] G nTegEZol) By nTzady
ZollA A1&=eH10]. 22Iv macroprolactinemia®] F1k
9] #5= "9l gel chromatography+ 7F gL A7k H]
Go] gol 4e¥]7] ulitel] R A3l gHA
o] it} o]oll macroprolactinemiaxy QYFHLZ FA|
FES 1R Jle) 2 PEG HAHES o83k 4 A
Rk Fseh ARA TS B 4 T olFolslet

[15,18~22]. PEG AW 2 &As 7He wiids

AN AL ol gelo

3 RS $ Aol Z2
el 25 AL = WHeR I At
gel chromatography2] 73} 2 YxJsl= Zlo& ded#]
2ArH19,20,23,24]. PEG A H¥o] Zgehe] X5 o]&
sled Z=Z2tel 3]5-5F macroprolactinemia, monomeric
prolactinemia®] + & A BHA ==, el wElAE
S8 A7)k (gray zone)= 30~65%ZE WA Fe ASE
Ao 22] e AAEL B e v AR =
Z2ZHel 3)5-59] 40%77H (S, 60%°]de] macro-PRL)S
macroprolactinemia 2, 50%Xc} &2 7395 monomeric
prolactinemia 2 F-73}9 31 1 Afo]2] gray zone A3}
A} gel chromatography @ #e1g 718 A-R313H20~
2.

TEZ2HE]EZ0]|A macroprolactinemia®] WIS+ HiL
Al Zpol7} QAR 9-26% HEZ ATA 11,12,
14,15] # < 7P 2 TFRe] A3 el w2 1,106
o] 3=z 2ElI= 312} £ gel chromatography @ &H91%l
macroprolactinemia 3= & 106Y8 (10%)3.2H, o]
18789 54 AZ 2 RAF 3} ol 4] 857 (45%)°]
macroprolactinemia$1tH25]. Macroprolactinemia ] HI%=7}
SoHAHA B4 X RERIES o]l ZEERlEy]
AE, HelrAld Wi, oFs, HAVIsAS 5 v 2
sl 5 wAR2ATH5,16,21,25]. Jean S{25]00 2Jahd &
50" 2] macroprolactinemia 32} % 99 (18%)°] ZZ2tel
HH)AE 319107 Pierluigi ${16]2 ZZetelln] u]A)
AZ2] 24%04 DAl HIRE nxEEIEFe] A
A9l Z48 HolA| ¢igkor o|= macroprolactinemia®]

7FsAe AL B9k 2 Qe BE azEEEd

L
)
N

:
4
Fr

)
[e)
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Z 3RS FE3A| 249t7] wilitell macroprolactinemia 2]
A =g Poba = oot B4 az==Eds
32l 39.5%9l14] macroproalctinemiacl] 3f@d=]o] o]
Ao} vt AFE Il ZZEHEEN|AE Skl
AE 17.6%Z olFe] Hatol] ujzl =2 s H3iet

Yz} macroprolactinemia2] 7}sAlo] =& X & Zol: I
7t oA gk nz2ERIEES Hol= ks i
o= | uiwelztar Az

Bk pZ2ElEE 31Rjoll4 macroprolactinemias
o] zgedl X5 HgkE ull FFgke] 70.6 +60.9 ng/
liter2 monomeric prolactinemiaw™ (45.4 + 21.4 yg/liter)ol|
Hjgl =9kort FAFCE felsiA] gekel (P =0.13). o]
% 3% ()2 Ak A Z2EE =Xt 27 115.0 ng/
liter (ZZ2EIS]E-E: 8.4%), 183.3 pg/liter (T2 &S| 55
9.7%), 251.1 pgfliter (Z2HEIS] 55 102%) 2 o|-$- =9
ol Bk, BT PAelE HolR] glgkewr 29 (251.1
pgfliter, 115.0 pg/ liter)> IZZeteldZ0] o} Fe] Z4o]
ek wEhA] =2 Z2EE X5 HolwA] nxzEke]
HZo T8 A Tl fle B azEgRES g
AollA] E3] macroprolactinemia®] 7Fa/dS 123l & 2
27} Ak Suliman S Hu AT zeERS
oWt RE uTzeEZ B nZzRD
LA B ezt AAE Ist7] $J3lA4 macroprolactin®]
AHAAE FolEka 3l

Macroprolactinemiaf’/] A oJnlol] gJolAl= o}E A
E=gto] W FEolth Zylole Fde] fla B ol
el (morbidity) & ZeslA] ¢ o] Aok vierhar o
A $o1}7,9,26] Z macroprolactinemia¥k A} F A
oA AAZ FEH, 550 AZREREZTO S
Aol 9)9131[13,23~25] bromocriptine X| & ¥ FAE|Yc}
= Hu7) 9Jel25]. £ o35 Z3ol] wE= macroprolactin-
emias} monomeric prolactinemiay- Ztol] §-575 Z4ke]
MEE Aols} gloler), by nIzEE BATel
A 595 B TR Ml S
3Rl = 47 9] HIE7) 2 macroprolactinemiat™
oflA frelaiAl Yskel thd sk 71 A7) wliell ©H84]
o g wsl7|+= o219} macroprolactinemiawrol|A] IZZE
glelgzo] 9J4E 40| monomeric prolactinemia-ol]
vlal] 2 vl bA] ko] whkA] ol o] w3k 3z
ZEEES 3lxloll4] macroprolactinemia®] 7FsAlS 3T
off fFolof shzlck. e} ol A Aol wPrAR
macroprolactinemia®] A4@<rollA 4 S-S Uepl7] uj
2ol o]9] Il A W X 59] L e deiAe
o] AaliA A gkt

Macro-RPLe| IZzetddFo g vehls 71del o

i

e

3k 72 R, PRL-IgG E3AR= ATA| ojak=z] ¢
ufzol] AA7E olgivk= 4, EEF monomeric-PRLo| H]
3l 3 FEAlell o] ol T4 A7l F H &
37} ofgivhkes A, AR el Adslte] A7k
A7 Blold = Sivke A 55 & 5 AUcH8]. Na-
oki[8]+= PRL-IgG 7}¢} Zzelhgl =x|eke] o3k ool
ABIAE B9 dopamined} bromocriptine?] ZZE;
&l oA A3} anti-PRL 2P FIAIE 7H $katollA] =e]a
ERAEA vehdE FHEsIsick 2 dFolA % bromocr-
iptine X5 RS WSS wl ZRERITHIAE S}
% macroprolactinemia $FA}7-oll4] bromociptine ¥F-g-o] &
AsHA T2 Ae & AUk

AEH o nzgeREF sjoA] i ow Fiol
ZdulaliA] AEH o R 2 ZrEE] FX|9] A5E Kol
= 5 1z ERdF i AASE oFs S8l &
83l bromocriptine X & Hh-go] VR ZZ2lelBn|AE
3129 739 bromocriptine A4S 7170l 4 mac-
roprolactinemia 2] 7FsAl-S 5ol SFaL ool thigk A4 7
A7b Bad Zlolct. olof] whe} T = AL A5
d g Bt ARSI 5 s Zlew A
ek

E Ao FAReREE A, 334 A& macrop-
rolactinemia®] 2ol 73} LA oAE ARG = o
=A, AA g 2t Hdek= A A, gel chromatog-
raphyZ macro-PRLS] EA1E 24 gl HA] Elchk=
A 55 & F Uk &% FHollA Q] macroprolactinemia
o AA| ulxe} 2ped o)l gt el Ak A7t

=2
A9y Zog gk

(=) ok
£ =

CITHIY: Z 2l Qx| ] dFllA] Al 714 Hel=
ZANek). 71 &3t fel9] 23 kDa=7]2] monomeric pro-
lactin, 50~60kDa =7|¢] big prolactin, 2|3 150~170
kDa®] ©ll§- & EAFS 7BA= big big prolactin (5
macroprolactin; macro-PRL)®|t}. ©] macro-PRL®] &%
zgelelo] thEE-S AslA] =% ©]E macroprolactin-
emiaZ}il shH, Fdo] gle S TZZEEIEZ 2ol
A G gkt H Hatel] wham, Zeekelfulv| g
2] 24%0l4] L7dol4s Hol|A] ¢kor] o]= macroprolact-
inemia®] 7FeAE AARICHAL si9ick B AFe 54
JIZZHREZ A} X5 Fol} et oA b= 22
2] Bn]AE 312} = macroprolactinemia®] HIE=el UAF
% 54, 18|31 bromocriptine X|& HH-5-2] XJolE UolH
i

dh: 439o] Sy =z RedS 3k) X8 Folvt
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a7t A o 51%e] Z2SEIENAE RE e
2 3l o FAsto] ohaat e ArE «dodch
macroprolactinemiatx PEG A & ZZ22El3]E-Eo] 40%
ulEkel ¢ slgick

2t (1) 4379 "HMS‘ ayzEERES 3 5 179
(39.5%)°], ZEZEIEB])AE 32} 51HF o1 (17.6%)°]
macroprolactinemia@ EHM] yZ gl akzl—:vlﬂl/ﬂ
Z2ERNAE Skl vlsl 2 Rt fofEiAl =3
o} (P < 0.05).

(2) 59 m=22EIEZ 31X} FollA4= macroprolac-
tinemiagol|4] 5= THRF F€U79 HI%7} mon-
omeric prolactinemia7-ol| B]3l F-2Js}A Y9k} (P < 0. 05)
1, 213 3 2 zZaakel $x)9] 7|R|Xdl] oigh ulgS
macroprolactinemiaz7oll¥] 22+ 100.1 + 58.5%, 70.5 £
3.8%, monomeric prolactinemiawoll4 36.1 + 29.8%, 38.1
+15.9% 2 macroprolactiinemiaw©ll4] monomeric prola-
ctinemia7™ol] BJ3l 5-2JslA] =4} (P < 0.05).
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